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ASS production has led to many perfee- 
M tions in the handling of materials. [It was 

sponsored by the automotive industry, 
when the production line became the factor be- 
hind low cost output. lronand steel contributed; 
likewise ceramics and textiles, but) petroleum 
kept the necessary machinery running, by the 
development of the essential lubricants. 

Since then, materials hoisting has become a 
problem in many other industries; in fact, it 
exists wherever raw materials, such as 
coal, or rock must be mined; where the plant 
must move heavy iron or steel castings, and 
when the final product must be handled for 
shipping or storage. Conventional machinery 
has been perfected to this end. The principles 
behind steam shovel design contributed to the 
modern and Diesel-driven 
shovel; likewise, the capacity of the crane was 
extended. Aside from these, the ore un- 
loader and skip hoist became indispensable to 
blast furnace operation. 

There are many similarities in the construe- 
tion of these machines, though they differ 
markedly in appearance. All these similarities 
interest the petroleum industry as they involve 
mechanisms requiring lubrication. They in- 
clude bearings, gears, wire rope, and the power 
unit. As the loads to be handled are extreme, 
these elements must be -built in proportion. 

Coupled with the machine designer's efforts 
to build for load-carrying capacity and the 
development of lubricants which will afford 
adequate protection, the lubricant equipment 
engineer has perfected a variety of methods for 
automatic application of both oils and greases. 


ore, 


vasoline power 


It has been a happy combination, for mainte- 
nance costs have been reduced, and production 
is rarely interrupted. One must not be misled, 
however, by the massive nature of many of 
the moving parts: the operator should realize 
that wear can occur quite as rapidly as on much 
smaller parts, if lubrication is not properly 
maintained. Larger contact areas are involved, 
and under the load conditions, it may be pro- 
portionately more difficult to develop” the 
necessary lubricating films. 

In addition, we must consider the weather 
conditions. Very frequently materials hoist- 
ing machinery must function throughout the 
vear exposed to the elements, and without any 
provision for heat protection in cold weather. 
Frequently production requirements will be 
most severe when operating conditions are 
worst, for the output of the plant must not 
be retarded. When a production schedule has 
been established, storage yard conditions must 
not interfere in any way. 


THE MACHINERY INVOLVED 
Power Shovels and Hoisting Engines 
Power shovels are customarily referred to as 
being of the revolving or railroad type. The 
principles of operation of both are similar, 
although the former is intended for lighter 
work, such as would be encountered on build- 
ing excavations and stripping jobs in mining, 
ete.; the latter is adapted to more severe 
service, such as in railroad construction, stone 
quarry, and plant service. 
The design involves a revolving frame or 
turntable which carries the hoisting boom or 
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shovel arm, the engines, and other operating 
mechanism. A suitable carrying frame or 
truck may be equipped with standard railroad 
wheels, or mounted on a truck fitted with broad 
traction wheels of the trackless type, or a cater- 
pillar unit. In most instances, the machine 1s 
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steel industry, from the ore pile to the shipping 
department. Visualize the ladle crane for 
handling molten metals; the ingot stripping 
crane which removes ingots from their moulds; 
the ingot charging crane used in’ connection 
with the soaking or heating pits; the cranes 

which charge the open- 











hearth furnaces; and those 
which transfer steel plaves 
and shapes from cool- 
ing racks to storage, and 
thenee to ears or boats for 
shipping. 

Crane service is perhaps 
the most varied of any 
materials handling equip- 
ment. “Phe ore bridge and 
i power shovel hoist may be 
continually exposed to the 
clements; detrimental 
conditions, to be true, but 
capable of more or less 
standardization from the 
viewpoint of lubrication, for 
it is known in advance that 
ice, snow. hail, and rain 
must be often encountered. 








Fig. 1—Details of a Link-Belt rotary railroad car dumper, showu 
Careful lubrication of the equalized rollers is especially important 


self-propelling. The revolving frame is carried 
on roller bearings or cone rollers, which travel 
on a suitable swing-gear casting securely at- 
tached to the truck frame. 

Hoisting engines, as used on the various 
types of steam-power shovels or hoists, may be 
either of the vertical or the horizontal type, 
receiving their steam from a locomotive type 
or upright boiler located on the turntable. 
This assembly swings with the turntable, being 
mounted on a rigid base, and securely bolted 
to the main revolving casting to overcome vi- 
bration. Gasoline, kerosine, or Diesel engines 
can be as readily installed, to supplant steam. 

Three distinct engines are required for the 
efficient operation of a power shovel; 1. ¢.. a 
hoisting engine which controls the rise and fall 
of the shovel or dipper: a swing engine for the 
revolving of the turntable; and a thrust or crowd 
engine to operate the shovel in the process of 
digging or initial moving of the materials. While 
many builders install all these engines on the 
turntable itself, there are some who locate the 
thrust or crowd engine on the boom. 


The Electric Crane 

This unit is a vital factor in practically every 
industry where bulky materials or products 
must be moved with precision and rapidity. 
It is a predominating machine in the iron and 


MP Oe ray ,, so lubricants are selected 

the operating mechanisms, accordingly, especially for 

parts which may not be en 

lirely housed. In crane 

service, however, the charging crane in an open 

hearth or soaking pit) building may be sub- 

jected to abnormally high radiated heat 

Meanwhile, the overhead traveling crane in the 

storage vard may be exposed to the same con- 
ditions as the ore bridge. 

So standardization of crane lubrication is 
often difficult. In other words, conditions can- 
not beaveraged. Tomany variablesare involved 
Where one crane may operate under cover in an 
atmospheric temperature of 100 degrees Fahr.. 
directly adjacent there may be a similar device 
in the yard, operating exposed to the weather. It 
is fair to neither to attempt to standardize bear- 
ing, gear, or wire rope lubricants to serve them 
both. Certain of the wearing clements of one 
or the other will be bound to suffer. 

This is particularly true in cold) weather 
when marked temperature differences may be 
involved. Bearing lubrication, for example. 
under such conditions, on an outdoor crane 
will require oils of low pour test and compara- 
tively low viscosity to insure the maintenance 
of an effective lubricating film, and the reduc 
tion of the possibility of congealment in the oil 
reservoirs. In effeet, an oil of approximatel) 
200 to 308 seconds Sayboit viscosity at 100 de- 
grees Fahr. would be required. An oil of similar 
nature should be used in grease manufactur 
when a lubricant of this type is necessary. 
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Other mechanisms which must be considered 
likewise include an assemblage of cleetrie mo- 
tors, and The principles 
of operation are essentially the same on all 
types of cranes. In brief, the cleetrie motors 
move the crane proper, the trolley along the 
bridge, and rotate the hoisting drums. The 
gears serve to bring about the necessary speed 
reductions. Bearings are required to carry 
the gear and shafts, trollev- wheel 
journals, and motor armatures. Wire 
or cables are essential for actual hoisting of the 
grab buekets, hooks, or eleetromagnets which 
the materials to be handled. 


gears, Wire 


ropes. 


pinion 


ropes 


serve to carry 


Coal Handling 
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wear of certatw: of the nroving’ parts. This 
will be especially true or'some apron, belt, or 
chain conveyor roll bearings. For’this réason, 
builders today are making special effort> to’ 
design their equipment of as nearly oil and dust- 
tight a nature as possible. 

This has rendered it all the more practicable 
to design for cither grease or oil lubrication. 
Grease is widely preferred for conveyor or 
roll bearings. Oil, in turn, is used on ring or 
chain oilers on many of the driving motors. 


THE POWER PLANT 


Motive power for materials hoisting equip- 





Coal handling in the medium and 
larger sized plants, from the main 
storage vard or railroad siding to 
the boiler plant bunkers can be ac 
complished by 
hoist for elevating. or by a crane or 
power shovel, according to the area 
of the storage vard. Auxiliary cars 
can used where one-level 
handling is required. These often 
forma part of the tramrail convey- 


ing or weighing larry assembly. 


means of the skip 


also he 


Hoisting or Elevating 

The skip hoist is a bucket de- 
signed to travel between proper 
guides, being hoisted from the load- 
ing point to the discharge level 
above the storage bunker by means 
of cables and a hoist. In 
the same form, the skip hoist is used 
for handling ashes. 

In smaller plants, 
tors are used 
screw or flight conveyors for 
zontal distribution. 


suitable 


cleva- 
9, with 
horti- 


bucket 
for clevathi 


One-Level Handling 

Tramrail convevors 1 travel- 
ing weighing larries, which are also 
used for handling of coal within the 
boiler room 
cranes in their design and method of 
operation. Like the skip hoist, they 
deliver the materials handled at 


:e 
are very simnar to 








et 








periodic intervals a certain amount 
of time being necessary for charging, 
delivery, and return 
Carriers. 


Lubrication Requircments 

\ considerable amount of dust is present 
around any coal-storage vard. In many cases, 
the operating elements will be exposed to a 


sufficient extent to permit this to cause serious 


} 
ing the n hinery 


of the empty jun te A | other mechanisms, inclu 


Courtesy of The General Exeavator Compan 
deck of a General shovel. All high speed parts operate 
rings. ‘The first reduction is through a silent chain which can be easily 
ling the engine, are compactly installed and 


ment is derived from a steam engine, a Diesel 
or gasoline engine, or an electric motor. 

The power shovel and railroad crane are 
generally engine-driven. They are distinctly 
out-of-door machines. While used extensively 
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for excavating purposes, they also serve ad- 
mirably as mobile means for hoisting or trans- 
ference of ore, coal and stecl. In railway sery- 
ice they are the essential means whereby track- 
laying and embankment work are expedited. 
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contact surfaces, and for the next few strokes 
insufficient lubrication may prevail. 


Operating under these conditions is obviously 
to wear, loss of Compression, and 
steam blowby past the piston rings, all) of 

which are indicated by noisy 








operation and groaning. It 
can largely be corrected, 
however, by selecting and 
using a grade of evlinder oil 
which contains a sufficient 
amount of high-grade ani- 
mal or fixed oil to promote 
the formation of an ex- 
tremely tenacious film of 
emulsified lubricant, which 
will adequately resist the 
washing action of any water 
that may be present. The 
base of this lubricant should 
be a medium viscosity, 
highly adhesive, straight 
mineral stock, For this pur- 
pose, a comparatively high 
compound evlinder oil ot 

















about 136) seconds Sayboli 


( pol The Marion Steam Shorei Com ny . . 
viscosity at 210 degree: 
Fig. 83— Lubricating the track rollers on a Marion shove The necessary fittings are protected by : ‘ { 
plugs to keep out dirt and to prevent damage. The massive nature ¢ turning gear is also indicated, Fahr., has proven to hy 


In the steel yard they may readily be used to 
supplant the traveling crane in the storing of 
plates and shapes or the handling of ingot 
moulds. 


Steam Cylinder Lubrication 

Lubrication of steam cylinders is a most im- 
portant item in the maintenance of a steam- 
power shovel. Under the exposed conditions 
and methods of operation, if any but a high 
grade, properly compounded lubricant is used, 
the cylinders may suffer accordingly. 

Steam used on such machines will, in gen- 
eral, be of comparatively low pressure and will 
have a high moisture content even though the 
steam is taken from the highest part of the 
boiler. Furthermore, line condensation —be- 
tween the boiler and engine will increase the 
moisture content. In addition, there will be a 
corresponding decrease in pressure, due to the 
fact that steam pipes are often not covered with 
sufficient insulation and the engines are usually 
subject to intermittent operation. 

As a result, there will almost always be an 
the throttle 
valves prior to starting the engines, depending 
in amount upon the length of time they have 
been stopped. Under such conditions, if the 
cylinders are not covered with a 
film of properly compounded lubricant, this 
water will tend to wash the lubricant from the 


accumulation of water above 


tenacious 


very satisfactory. 

This should be delivered by a positive feed 
lubricator, preterably of the mechanical force- 
feed type, via’ suilable atomizers.  Hydro- 
static lubrieators could) be used, were the 
engines to operate continually, but the usual 
intermittent service involved would either 
require constant closing and opening by the 
fireman, or else a waste of oil would follow if 
the lubricator were left) in service while the 
engines were stopped. 

The location of the oil pipes and atomizers 
in the steam lines is also important. These 
points should be several feet back from the 
throttle valves. In where a steam 
thrusting engine is located on the boom = in 
certain types of these machines, the oil line 
often enters the steam pipe much further back 
from the throttle. Here steam leaks at the 
ball or swing joint may also cause considerable 


loss of oil. 


Cases 


Internal Combustion £ngines 

With the increase in popularity which at- 
tended the perfection of the Diesel and_ its 
application to tractor service, it) was) only 
logical that it should also be studied as a power 
medium for the power shovel. — In this respect. 
it paralleled the development of the heavy 
duty gasoline engine. Today both are in use 
in power-shovel service. There is considerable 
similarity among their lubricating require- 
ments, due to their similarity in design; in 
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fact, they differ chiefly only in so faras fuel de- 
livery and combustion are concerned, 

From the viewpoint of lubrication, we must 
consider the operating or service conditions, 
the type of lubricating system. and the pro- 
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indications of the unsuitability of an engine oil 
during operation. Carbon formations on 
valves, spark plugs, valve seats, around rings, 
and in the combustion chamber, hamper the 
ability of the engine to develop its maximum 
power, Just as is true with the automobile. 
In consequence, it is of importance to choose 
an oil that will burn as clean as possible, leav- 
ing a minimum of carbonaceous residue. This 
latter should preferably be soft and light, 
for thereby will its partial removal be possible 
via the exhaust. 

In many cases, however, the so-called carbon 
formations will consist of other ingredients 
besides pure carbon. Especially is this true 
where the machine is operating under dirty 
conditions or in an atmosphere laden with 
abrasive dust. Unless some form of air cleaner 
is installed for the purpose of purifying the air 
for combustion, prior to its entry into the 
carburetor, a goodly percentage will pass into 
the engine and tend to inerease aad promote 


























ig 3 
as = = Y ae 
ro ; = SS 
oe . “¥ 
4G ares 
] 
i 
[ rae ” { 
et \H- ao 
} 
Gre 
| 
| | 
| anely | 
ei a Db “I , \, bs 
Ye cat 
a | 
HH 3 aa 
Ce | | u Letts! 
a as 
ram! | 
( y I ( 
I i—t) ar cle it 
I s-her 
D \ 
| 
ed and operates 








cedure in selecting the hecessary oils. The 
degree of satisfaction which wall result) from 
the use of any Diesel lubricating oil will depend 
upon the intensity of the operating conditions, 
This requires consideration of the prevailing 
operating temperature range, the possibility of 
carbonization at high temperatures, the ease of 
starting at low temperatures, and the working 
viscosity under full-load operation. The use 
of a properly refined oil, applied in. sufficient 
amount through a lubricating system which 
will assure complete coverage of the working 
parts of the engine, is assurance that the neces- 
sary protection will be attained. 
Carbonization is one of the most evident 


deposits to a marked extent. As a result, an 
air cleaner is advisable, for its installation will 
usually insure of better engine performance. 
The operating and atmospheric temperatures 
also are of moment, due to the extent to which 
the ready starting of the engine may be af- 
fected. In this connection, the pour test of the 
oil is an important characteristic, as it serves as 
an indication of the ability of the oil to flow 
under lower temperatures. Wherever these 
latter may drop below freezing or to within the 
neighborhood of zero, it is of vital importance 
to choose an oil of as low a pour test as possible, 
in order that practically immediate flow will 
occur to all bearings and cylinders upon start- 
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ing of the engine. ‘To a certain extent, reduc- Maximum power becomes possible only 
‘tion of the original viscosity may aid in this where there is maximum compression. While 
this is chiefly affected by 
carbon deposits and uneven 
seating of the valves, we 
must not overlook — the 
movement of the piston 
rings in their respective 
grooves and the extent to 
which they maintain the 
requisite seal between the 
eylinder walls and piston to 
prevent blowby. 

The purpose of these 
rings is to take care of the 
more or less variable clear- 
ance which practically al- 
Ways exists between the 
above parts. As a result, 
these rings must be capable 
of as free movement as 
possible. This can only 
be attained by keeping 
them free from carbon or 
gum deposits. Under such 
conditions, regardless of the 
age of the engine, or the 
Courtesy of Link-Belt (company Variation in clearances, if 


Fig. 5—Link-Belt also provides for extensive grease lut-ricati n « he various bearings. Above ts a the rings are not abnor- 


view directly under the shovel boom on a Link-Belt crawler gas shovel. Circles and arrows indicate I . : ! | if tl ? il 
the pressure grease fittings. The lower frame gears are enclosed in substantial housings and run in oil. ma VY worn ane 1 1¢@ Ol 
film is of the requisite 


respect, although there will be a possibility body, compression losses will be practically 
that the ultimate operating viscosity may be negligible. On the other hand, rings which 
rather low. have worn unevenly or become 

In connection with viscosity, it is important 7 stuck due to carbon or gum 
to note that very frequently the engine in heavy ne formations, will tend to reduce 
duty materials handling service may often the power capacity of the en- 
function at higher temperatures than the aver- gine. In addition, dilution will 
age automotive engine. While this will im- occur and general operating effi 
prove the combustion of the 
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fuel to some extent, it will i mr vith ? 

also tend to reduce the “Tr a ee ge TT TW 
: ; 5 i} ; Wer CrT rea | ry 

operating viscosity. On PERRET PT TTT wviYOA = a 


the other hand, higher en- 
gine temperatures, with 
more complete combustion, 
will reduce the possibility 
of dilution or the thinning 
out of the lubricating oil. 
As a result, there will be 
but relatively little chance 
of viscosity reduction by 
temperature alone being a 
detriment, provided the lu- 
bricating system delivers a 











Courtesy of Harnischfeger 
Corporation 






Fig. 6—The chain and gear 
mechanisms on a Harnischfeger 




























sufficient amount of oil to shovel. Lubrication of the 

‘ Le 20 artc (| Serene 1eavy duty roller chain is of | 
all the contact parts. Where “eaiain Vana ail 
larger sized engines are In- shovel maintenance. It must - — 


be carefully handled, due to the close clearances which often prevail. 


volved, or where rings may 
have become worn, a certain increase in normal ciency will fall off materially. Under such 
viscosity will be advisable. conditions, the substitution of a heavier oil 
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will only serve as a 


Motor Driven Equipment 


In contrast with the self-propelled engine- 


driven machine, the aver- 
age motor driven crane or 
hoist will be designed for 
track operation. It may 
function under cover or in 
the open, according to the 
duty which it is to perform. 
In the yard it will, of 
course, be exposed to the 
weather, but with adequate 
provision for electric heat- 
ing of the operating and 
machinery cab, subsequent 
difficulties in lubrication 
should be minimized. 

The operating efficiency 
of such machinery will be 
largely contingent upon the 
efficiency of its driving mo- 
tors. In fact, any failure of 
the latter to function ac- 
cording to their rating may 
materially affect those op- 
erations which they are in- 
tended to maintain. 

The efficiency of the elec- 
tric motor is, in turn, 
directly dependent upon 
the efficiency of its lubrica- 
tion. The motor involves 


temporary expedient. 
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bearings, therefore, require very careful atten- 
tion to their lubrication. This applies particu- 
larly to older types of motors which may not be 
provided with the necessary guards and baffles 
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Courtesy of Shaw-Boxr Crane & Hoist Division; Manning, Marwell & Moore, Ine 


t provided for ‘ 
i} 


‘one point” lubrication. In other words, there is 


1¢ bearings and gears are automatically oiled, whenever the hoist 
j 


operated, by a combination of splash and force feed lubrication. 





BALL BEARINGS ON 
MOTOR SHAFT 
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MOTOR BEARINGS GREASE 


GREASE FITTING 


HEAT-TREATED STEEL 
GEARING OPERATES IN 
Oil BATH 


HOIST EQUIPPED WITH 
ROLLER BEARINGS 
THROUGHOUT 
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OIL & GREASE 
SEALS 


BATH FOR GEARS 








Fig. 8—Details of the Shepard Niles ‘‘Liftabout” hoist. 
ote the provisions for 


lubrication 


perhaps the most delicate mechanisms to be 
found in this field of materials handling equip- 
Yet it must be capable of operating 
under most severe conditions. 


ment. 


Courtesy of Shepard Niles Crane & Hoist Corporation 


The fully enclosed nature of this mechanism is a decided adjunct to 


this latter, using grease for the ball and roller bearings and oil for the gears. 


to effectively seal the oil reservoirs, ete., against 
the entry of foreign matter, or to prevent 
windage from carrying oil into the windings to 


Electric motor cause burn-outs. 
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Motors equipped with ring-oiled bearings 
will, under average or lower temperature con- 
ditions, require an oil of from 180° to 300 
seconds Saybolt viscosity at 100 degrees Fahr. 


Soft Cup Crease 
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CATION August, 
To meet the possibility of operation in cold 
weather, as may be involved in the handling of 
out-door cranes, ore bridges, ete., this oil should 
have as low a pour test as possible, to insure 
against) congealment sluggish 
flow, which might materially affect 
circulation of the oil by the rings. 


or 
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Rack Gear Case 
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Fig. 9—Details of a Whiting crane showing lubrication reecmmendat 

herringbone gears assures of a pumping action on the cil and tiood lutn 
parts at all times. Frequency of bearing lubrication is Lased on « 








Grease lubricated bearings, in 
turn, being usually of ball or roller 
type, require a lubricant specifically 
prepared for such bearings. As 
enduring service Is necessary, sucha 
grease must resist. oil separation, 
oxidation, breakdown, or hardening. 
It must not gum, nor develop an 
acid reaction, and it should be easily 
applied by the conventional type of 
pressure gun, 

WIRE ROPE 

Wire rope lubrication is one of the 
| most important factors in any plant 
where materials in bulk such as ore, 
coke or coal are to be handled, for 
the ultimate efficiency of operation 
is, toa large extent, dependent upon 
the condition of the cables or wire 
Obviously, a rope with one 


Soft Cup Grease 


ropes. 
or two broken wires due to drying 
out, rusting or wear traceable to 
improper lubrication, may not only 
cause a tieup of the entire machine 
if the interfere with the 
operation of sheaves, or other com- 
panion cables, but may also present 
a distinct hazard. Any wire rope in 
such condition is just’ that much 
weaker and less capable of handling 


brea ks 














A. es oe 
— 





Fig. 10 
operating parts. 





A 40-ton Industrial Brownhoist Diesel crane of the railroad type, showing wire rope span and exposed nature of cert 
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Courtesy of Industrial Brownhoist ¢ 
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the imposed loads. Broken wires also increase 
sheave wear, 
low Friction Occurs 


Just because such ropes come from the 
manufacturers ino a thoroughly lubricated 





In faet, viscosity of such products is the 
essential characteristic involved in purchasing. 
It should not, however, be assumed as being 
the chief guide as to the actual suitability of 
the material. The ability of the lubricant to 
function, penetrate and stick under actual 


DAUM BEARINGS 
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state, being in general wound on an oil satu- 
rated core, is no assurance that further laubri- 
cation is unnecessary. In service there is 
constant movement between the wires and 
strands, with a tendency to squeeze out any 
contained lubricant, especially when the ropes 
pass over sheaves or around drums. The 
renewal of this product is, therefore, an ab- 
solute necessity, otherwise wear may develop. 

Friction between the strands of a wire rope 
is essentially the same as friction between a 
bearing and shaft. Overheating and abnormal 
wear will practically always result, to reduce 
the load-carrying capacity and = increase the 
amount of power consumed in operation. This 
can only be overcome by effective lubrication, 
brought about by the proper application of a 
suitably prepared wire rope lubricant, which 
will not only penetrate to the innermost 
strands and core of the rope. but also will be 
sufficiently adhesive and viscous to resist being 
prematurely squeezed out, and later washed 
off by rain or sleet. 


Lubricant Characteristics 

In addition to the properties mentioned 
above, a wire rope lubricant must not tend to 
cake, gum or ball up, especially if contaminated 
with an excess of dust, dirt, or metallic par- 
ticles. Furthermore, it must be resistive to 
the thinning-down effects of higher tempera- 
ture. This, of course, directly involves the 
vircosity or relative fluidity of the product. 
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operating conditions is most important. In 
consequence, such products should not be 
purchased haphazardly, nor on a price basis 
alone. The potential difficulties that might 
result in cold weather are too serious. 

According to the operating temperatures 
that may be involved, and the possibility of 
the presence of an excess of water, the vis- 
cosity of a wire rope lubricant should range 
from 500 to 1000 seconds Saybolt at 210 de- 
grees Fahr. The heavier range is best adapted 
to warm localities as adjacent to ovens, fur- 
naces, ete., where there might be possibility of 
the lubricant thinning down to the extent of 
dripping off to perhaps result in lack of lubri- 
cation. 

Conversely, under relatively cold conditions 
as might be involved adjacent to the Great 
Lakes, in Canada or the Northwest, it would 
be advisable to use a thinner product, but 
again in accordance with the range of operat- 
ing temperatures involved. 

Of Petroleum Base 

To meet these requirements wire rope lubri- 
cants should be straight mineral petroleum 
products, or of predominately petroleum base, 
devoid of fillers or thickening mediums. In 
other words, whatever the viscosity, it should 
be an inherent property of the lubricant, not 
an artificial characteristic which may vary 
widely. 

This is why greases or soap thickened mineral 
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oils are relatively unsuited for wire rope lubri- 
cation. To attain the requisite body a com- 
paratively high percentage of soap would be 
necessary. Soap, of serves as the 
carrying medium for the oil. It has but little 
lubricating value, however, so that this prop- 
erty in the resultant product is decreased to a 
marked extent. Furthermore, the adhesive 
characteristic of greases will usually be too 
low to meet the requirements of wire rope 
lubrication. 


course, 


How the Lubricant is Applied 

Wire rope lubricants can best be applied in 
heated condition and always to dry (moisture- 
free) rope surfaces. By heating, their body is 
reduced sufficiently to make them compara- 
tively fluid. By lubricating when the rope is 
dry of moisture most positive adhesion is as- 
sured. This not only protects the rope but 
decreases the possibility of unfair condemna- 
tion of the lubricant. Moisture prevents 
sticking of the product. To merely attempt 
to daub or paint a rope with such a product 
at normal temperatures would be difficult. 
Even though the surface might be more or less 
coated, the possibility of penetration occurring 
to any extent would be remote. This latter is 
the secret of effective wire rope protection. 
The amount of wear occurring between the 
exterior of such a rope and the sheaves is not 
as marked as that which may occur between 
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the rope can be run. Sucha box can be readily 
built in the average plant. However, it must 
be sufficiently tight to prevent the lubricant 


from leaking out, even when reduced in 
viscosity by heating, and precaution must 


always be taken to see that no moisture is 
present. Also be sure that the rope surface is 
moisture-dry. 

The slow passage of the rope through such 
a bath of heated lubricant will insure not only 
that the surface will be coated, but also that 
the requisite penetration to the inner strands 
takes place. Slow working of the rope over the 
sheaves before the lubricant has time to cool 
completely will then aid in bringing about the 
maximum of penetration. 

Drip lubrication is also practicable on many 
rope installations, a fairly light gear lubricant 
being allowed to drip from a container over- 
head on to the rope. The comparative fluidity 
of the lubricant facilitates penetration; sur- 
face protection also is increased by the lubri- 
cant thereon becoming mixed with dust = or 
dirt to develop a protective coating. 


GEAR DRIVES 
Gear lubrication on hoisting equipment must 
be studied wherever the gears may operate 
exposed to the elements or in an atmosphere of 
dust and dirt. 
There are certain definite properties which a 
gear lubricant should possess if it is to fune- 
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Fig. 12—Showing a Wellman skiphoist with gear covers removed. 


adjacent strands when the rope is flexed or 
bent in passing over sheaves or hoisting drums. 
On the other hand, bending promotes penetra- 
tion of the lubricant. 

A very satisfactory method of treating wire 
rope is to use a form of split box through which 


Courtesy of The Wellman Engineering Company 


Note the use of herringbone gears. 


tion effectively, viz.: 

1. Sufficient lubricating ability or “oiliness™ 
to insure of maximum reduction of both 
solid and fluid friction. 

2. A viscosity commensurate with — the 
method of lubrication and the amount of 
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heai that may be encountered, so that a — pressures will be high, and the bearing surfaces, 
suitable film will be insured between the due to their relatively small areas of contact, 
will carry heavy loads. The 
more carefully and aceu- 
rately the gears have been 
cut, the more intense will be 
these pressures, inasmuch 





as line contacts will more 
nearly exist. Furthermore, 
this line of contact or pres- 
sure will be constantly 





changing as the gear teeth 
pass in and out of mesh. 
This changes the direction 
of application of the load. 
As long as rolling motion 
predominates, the effeet of 
the above on the structure 
of the teeth will not be 
serious. But once wear has 
begun to take place, sliding 
motion will supplant rolling 
motion to a proportional 
extent, and grinding of the 
surfaces will result. This 
‘codh caldiied Scalia, anal a could ca” — explains the more or less 
rapidity with which gear 
teeth as thev become enmeshed, to resist teeth will beeome worn down wherever their 
the effects of both pressure and tempera- lubrication is neglected. 
ture. Pressure exerts 

















a squeezing-out — ac- 
tion: temperature af- a s 
feets the fluidity. In 
other words, Viscosit v 
is reduced as tempera- 
ture rises, and vice 
versa. 

3. Sufficient adhesiveness 
so that when used 
und rexposed or semil- 
enclosed conditions, an 
adequate film will re- 
main on the teeth to 
resist the throw-off ef- 
fect of — centrifugal 
foree. 

I. The least possible 
tendency to congeal, 
harden, crack, or be- 
come — brittle > when 
used under low tem- 
perature conditions, or 
to earbonize and chip 
if exposed toabnormatl- 
ly high temperatures. 

Pressure is a most im- 

portant item in a gear in- 

stallation. Asa rule, tooth Fie. 14 














Courtesy of Robins Conveying Belt Comy 


\ Robins standard skiphoist unit, showing nature of housing to protect lubrication 








LUBRICATION 


Petroleum Base Lubricants Best 

A straight mineral product will most gener- 
ally possess the characteristics outlined above. 
With the exception of instances involving both 
gear and bearing lubrication, the viscosity of 
such a lubricant should be relatively high. In 
other words, it should vary from perhaps 100 
seconds to 1000 seconds Saybolt at 210 degrees 
Kahr. This is a wide range, but we are con- 
fronted with a wide range of operating condi- 
tions and constructional requirements. Classi- 
fied in accordance with the types of gears in- 
volved, the viscosity range will fall within 
reasonable limits. 


Methods of Gear Lubrication 

Gear lubrication can be grouped into four 
classifications or conditions which will be 
indicative of the manner in which it can be 
most effectively carried out, according to the 
service, location, housing, and function of the 
gears, 1e@.: 

1. Where an oil-tight casing or housing is 
employed, the gears therein being capable 
of lubrication apart from their” shaft 
bearings. This is in effect the most ideal 
condition, for it facilitates the use of a 
lubricant of just the right viscosity to 
withstand such pressures and tempera- 
tures as may be involved. Asa rule, bath, 
pressure, or splash lubrication will be 
applicable. Where the former is used, a 
somewhat heavier product may be ad- 
visable than where the lubricant is forced 
or splashed onto the teeth under a certain 
amount of pressure. With a foree-feed 
system, the oil is usually delivered to the 
teeth just before they pass into mesh. 

2. In many cases, however, the gears will 
be so enclosed, but, in addition, their 
bearings will have io be lubricated by the 
same lubricant. Here a compromise is 
necessary. In other words, a product 
sufficiently fluid to serve the bearings and 
yet viscous and adhesive enough to main- 
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tain a satisfactory film on the gear teeth 
should be used. Worm reduction gears 
are typical examples of the above. Here 
ball or roller bearings frequently present 
another point for consideration, wherever 
they are contained within the case. Here 
a lubricant of steam eylinder oil charae- 
teristics is often desirable. 

But all gears are not enclosed. — Fre- 
quently they will be entirely exposed. 
Here the lubricant must usually be ap- 
plied by hand. So a highly viscous prod- 
uct will be necessary. As a rule, a vis- 
cosity of about LOOO seconds Saybolt at 
210 degrees Fahr., will best) resist) the 
effects of weather, centrifugal force, and 
the usual dusty or dirt conditions which 
may be involved. It will remain the 
longest on the teeth, thereby requiring 
but relatively infrequent renewals. 

In other instances, exposed) gears will 
operate with their lower portion partially 
enclosed in an oil-tight) pan which will 
permit of bath lubrication. This affords 
relatively automatic lubrication, though, 
of course, it Is necessary to keep the level 
of the lubricant as low as possible to 
prevent splashing or throwing, especially 
if the gears are run at higher speed. 


Good practice dictates usually that the 
lowermost teeth of the lower gear shall 
just dip into the lubricant, provided, of 
course, that the latter is of the requisite 
viscosity and tenacity to adhere suffi- 
ciently to the teeth to be carried and, in 
turn, distributed to the teeth of such 
other gears as may be involved in these 
trains. Under slower speed conditions, 
a lubricant of about 200 seconds Saybolt 
viscosity will meet these requirements. 
Where speeds are higher, however, or 
temperatures excessive, it may be ad. 
visable to use a heavier product of about 
1000) seconds Savbolt Viscosity at 210 
degrees Fahr. 
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Ww EVERYTHING BRAND NEW, the D. O. Clark 


Mine of the Union Pacific Coal Co., Rock Springs, 
Wyoming, began operations in 1938, 

Today, management is more convinced than ever that 
its judgment was sound when it selected TEXACO for 
this new mine, after 15 years of successful experience 
with it in the older properties. 

Texaco Lubricants have given perfect satisfaction in 
the catters, loaders, mine cars, conveyor, tipple, etc. 

Trained lubrication engineers will gladly cooperate in 
making savings with Texaco Lubricants in your plant, 

Phone the nearest of more than 2300 Texaco ware- 
housing points in the 48 States, or write: 

The Texas Company, 135 E. 42nd St., New York, N.Y. 











3% Million Cubi 





()reratinc their Bucyrus-Erie, Mon- 
ighan Dragline an average of 18 hours a day 
for 3'2 years, a mid-western operator* never 
has had to stop once because of a break- 
down, and is still going strong. 

Texaco Crater is used on the gears and 
crawling mechanism of their dragline, and 
of the loading shovels. 

Texaco Crater is viscous, adhesive and 
cohesive. It clings to metal surfaces, resisting 
rain water, abrasion, climatic heat and cold. 








THIS BUCYRUS-ERIE, Monighan 
Dragline (4 yd. bucket, 110 ft. 
) is lubricated with the fol- 
lowing Texaco Products: Texaco 
Ursa Oil for the F-M Diesel Engine, 
Texaco Crater, Texaco Marfak. 





ALL SHOVELS, tractors and trucks 
on this property ate lubricated with 
Texaco Products exclusively. 





Trained lubrication engineers will gladly 


cooperate in making savings with Texaco 
Crater on your power shovel and dragline 
equipment. Phone the nearest of more than 
2300 Texaco warehousing points in the 48 
States, or write: 

The Texas Company’s District Offices 


below. 
*Name on request 


TEXACO CRATER 


THE TEXAS COMPANY 
ATLANTA, GA... 
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